A 45-year-old woman was admitted to our hospital because of high fever and malaise. She also presented abnormal urine findings including macrohematuria and proteinuria with transient renal insufficiency. Salmonella Typhi was isolated from her blood and stool culture, and then she was diagnosed as having typhoid fever. Salmonella enterica serotype typhi infection can be complicated by renal involvement, although rare. In Japan, few cases have been reported about acute nephritic syndrome in typhoid fever. Here, we report a case of endemic acquired typhoid fever associated with acute renal failure probably due to acute nephritic syndrome successfully treated with levofloxacin. (Internal Medicine 44: 1074-1077, 2005) 
Introduction
Typhoid fever is a systemic infectious disease which affects many organs. Complications occur in 10 to 15 percent of typhoid patients (1), gastrointestinal bleeding and intestine perforation are most commonly involved. Renal manifestations in typhoid fever are rare, occurring in only 2-3% of patients (2) . Here we describe a case of domestically acquired typhoid fever with hematuria, proteinuria and transient renal dysfunction that was suggestive of acute nephritic syndrome.
Case Report
A 45-year-old woman with a one-week history of high fever and malaise with macrohematuria and proteinuria was admitted to another hospital on June 9, 2003 . Bacterial infectious disease was suspected and treatment with intravenous piperacillin (2 g/day) was started, but there was no apparent improvement. She was then transferred to Obihiro Kosei General Hospital for further examination and treatment on June 13, 2003 .
She had been well until the onset of symptoms and had no history of renal disease. On admission to our department, her height was 158 cm and weight was 50.8 kg (48.5 kg when she was healthy). Her temperature was 39.5°C, pulse rate was 80/min and blood pressure was 128/78 mmHg. Lymph nodes were not palpable. No moist rale was heard, and heart sound was normal without cardiac murmur or gallop rhythm. The liver and spleen were not enlarged, and there was no pitting edema of the lower extremities.
A chest X-ray showed no cardiomegaly but left pleural effusion was observed. An ECG showed regular sinus rhythm, and no ST-T abnormality was found. Laboratory data on admission are shown in Table 1 . WBC count was 6,400/ l with 62% neutrophils and 22.5% lymphocytes. Her hemoglobin was 9.6 g/dl. Abnormal biochemical values were total protein of 5.1 g/dl, albumin of 2.5 g/d, LDH of 665 IU/l, and creatinine of 2.11 mg/dl. Urinalysis showed 2+ proteinuria, 3+ hematuria and sediments containing granular cast. Serological examination showed a slight elevation of CRP, but IgG, IgA, IgM and components were normal. Slight splenomegaly and bilateral kidney enlargement were detected by an abdomen CT scan, but the liver and pancreas were normal (Fig. 1) . The gall bladder was normal and no gallstone was found by abdominal ultrasonography.
The origin of the high fever remained unknown, and administration of piperacillin was discontinued after hospitalization. Salmonella typhi was detected in her blood and stool on the fifth day after admission, and she was diagnosed as having typhoid fever (Fig. 2) . Moreover, her renal function had declined with proteinuria and hematuria, indicating that she might have the complication of acute nephritic syndrome. Dehydration or pre-renal failure did not seem to be associated with her deteriorated renal function because her urinary sodium concentration was not reduced (Table 1) , the ratio of blood urea nitrogen to creatinine was not elevated and her body weight was approximately 2.3 kg more than that when she was well. Her rapidly deteriorated renal function therefore was thought to be due to acute nephritic syndrome coexisting with typhoid fever.
Then, she was treated with levofloxacin (LVFX) at a dose of 300 mg/day for 14 days. She was also given transfusions of 1,000 ml of 0.9% NaCL daily from 13 June to 23 June and 500 ml from 24 June to 27 June because of appetite loss and decreased renal function. Moreover, 60 mg furosemide was administered intravenously on June 14, 15, 18 and 19 to obtain effective urine volume. As a result, urinary output increased to about 1,100-3,000 ml/day and her body weight decreased from 50.8 kg to 48.0 kg within two weeks after admission. Her symptoms improved and her fever subsided, and gradual recovery of renal function and proteinuria was observed. One week after discontinuance of LVFX, recurrence was not found and stool culture was negative (Fig. 2) . No other complication such as diarrhea or intestinal bleeding was observed. She was discharged on the 27th hospital day, and hematuria disappeared slowly within six months after discharge. 
Discussion
According to the Infectious Agents Surveillance Report in Japan, thirteen cases of typhoid fever were reported in 2003 (3). Seven of those cases were domestically acquired. Complications of typhoid fever can become severe if patients do not improve within a few weeks. The major complications include gastric bleeding and perforation of the intestine, and disseminated intravascular coagulation, liver abscess, pneumonia, myocarditis have also been reported (1) .
Renal involvement in typhoid fever is an uncommon event, occurring in only 2-3% of patients (2) . Occasionally, renal manifestation of typhoid fever is acute, transient, reversible glomerulonephritis with proteinuria or hematuria. However, IgA nephropathy (4), hemolytic uremic syndrome (HUS) (5, 6), Henoch-Schonlein purpura (7) may also occur.
Indraprasit et al reported histological findings of enteric fever (in two paratyphoid patients and one typhoid patient) associated with IgA nephropathy (4) . Increased mesangial cells and matrix as well as deposition of IgA and IgM were found in all cases. In one case, granular deposition of salmonella V1 antigen was seen in the mesangial area. Since hematuria and proteinuria disappeared after improvement of typhoid fever; an abnormal immune response predisposing IgA nephropathy might have played an important role in the pathogenesis of renal involvement in these patients. Baker et al reported that HUS developed in six of forty-eight patients with typhoid infection, and they suggested glomerular microangiopathy caused by endotoxin of Salmonella typhi as the pathogenesis of HUS in cases of typhoid fever (6) . In the present case, renal biopsy was not performed because of refusal by the patient. However, the transient renal impairment and the combination of proteinuria and hematuria were highly suggestive of acute nephritic syndrome in this case. Sitprija et al reported that glomerular enlargement or deposition of immunoglobulin and C3 globulin in the mesangial area were seen even in patients who presented no clinical evidence of renal disease, indicating that typhoid fever may be frequent but it is overlooked due to the lack of clinical manifestations (8) .
Chloramphenicol and ampicillin have been traditionally used for the treatment of typhoid fever for many years but are now used less because of multidrug-resistant Salmonella enterica serotype Typhi. Fluoroquinolones have become the first-line drugs in recent years, as they are the most effective for treatment of typhoid fever. However, quinolone-resistant strains have been reported, especially in developing countries, since the 1990's (9, 10). Decreased ciprofloxacin susceptibility has also been reported to be increased in Japan (11) . Salmonella enterica serotype Typhi in the present case was fortunately sensitive to many antibiotic drugs, including sulbactam/ampicillin, piperacillin, sulfamethoxazole/trimethoprim, LVFX, and third-generation cephalosporins. Piperacillin was administered intravenously after hospitalization but was discontinued because the origin of high fever remained uncertain. LVFX was administered orally at a daily dose of 300 mg in this case because of renal dysfunction, though the daily dose of fluoroquinolones in adults is usually 400 mg.
Since typhoid fever is transmitted only from humans, the incidence of the disease gradually decreases with improvement in sanitary conditions. Half of the Japanese patients with typhoid fever have a history of recent travel to an endemic area. However, the present case had never been abroad and was living by herself. Moreover, no one in the company where she worked displayed signs of fever and malaise suggesting typhoid fever. Although the exact route of infection was uncertain, she might have ingested food or water contaminated by fecal or urinary carriers.
The differential diagnosis for typhoid fever includes many etiologies, and diagnosis for typhoid fever is relatively difficult because of its low incidence of classical symptoms and signs such as relative bradycardia, rose spots and splenomegaly. It took about two weeks until the present patient was diagnosed as having typhoid fever. The incidence of enteric fever in Japan may be increasing due to the increase in the number of travelers and the increase in the number of imported products. Particular attention should be given to those who have traveled to endemic regions.
In conclusion, we have described an adult case of endemic acquired typhoid fever complicated with acute renal failure probably due to acute nephritic syndrome. Typhoid fever with renal involvement seems to be rare in Japan. The patient was successfully treated by conservative therapies that include infusion, diuretics and antibiotics. The possibility of typhoid fever should be considered when a high fever of unknown origin persists.
